Enhanced dopaminergic neurotoxicity mediated by MPTP in IL-32β transgenic mice.
Parkinson's disease (PD) is a neurodegenerative disorder characterized by prominent loss of the nigral dopaminergic neurons and motor symptoms, such as resting tremor and bradykinesia. Evidence suggests that neuroinflammation may play a critical role in PD pathogenesis. Interleukin (IL)-32 is a newly-identified proinflammatory cytokine, which regulates innate and adaptive immune responses by activating p38 MAPK and NF-κB signaling pathways. The cytokine has been implicated in cancers and autoimmune, inflammatory, and infectious diseases. In this study, we attempted to identify the effects of IL-32β on dopaminergic neurotoxicity induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), using IL-32β transgenic mice. Male wild type and IL-32β transgenic mice received intraperitoneal injections of vehicle or MPTP (15 mg/kg × 4). Immunohistochemistry showed that overexpression of IL-32β significantly increased MPTP-mediated loss of dopaminergic neurons in the substantia nigra and deletion of tyrosine hydroxylase-positive fibers in the striatum. Dopamine depletion in the striatum and deficit in locomotor activity were enhanced in IL-32β transgenic mice. These results were accompanied by higher neuroinflammatory responses in the brains of transgenic mice. Finally, we found that IL-32β exaggerated MPTP-mediated activation of p38 MAPK and JNK pathways, which have been shown to be involved in MPTP neurotoxicity. These results suggest that IL-32β exacerbates MPTP neurotoxicity through enhanced neuroinflammatory responses.